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CLAIMS 


A percussion drill bit for percussivrtirrtKiifr4fi-^^ comprising 

(a) a bit head for percussive impact against the formation; 

(b) at least a first plurality of first inserts and a second pjjafality of 
second inserts extending from the bit head; 

(c) each of the first inserts having a first base portion mounted to the 
bit head and a first exposed portiome>ptendflng from the bit head, 
the first exposed portion having aTirst profile; 

(d) each of the second inserts having a second base portion mounted to 
the bit head and a secorfa exposed portion extending from the bit 
head, each of the^econd exposed portions having a second profile 
that is apprpaably different from the first profile of the first 
expospa portion, at least some of the second exposed portions 

nhancc d"with" a aupeihaid ma t erial. • 

tiOnsand* 


- The drill bit of Claim 1 ^wherenrche plurality of first 
the plurality of second exposedjjortktflTare generally the same geometric 
shape witJi-eng^F the pluralities of first and second exposed portions 
appreciably larger than the other. 

The drill bit of Claim 2 wherdjwthe second expS^ed portions are 
proportionally larger thap'ihe first exposed portions 
The drill bit of Clajm 1 wherein the first exposed portions are generally 
hemispheric; 
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5. The drill bit of Claim 4 wherein the second exposed tuitions are generally 
hemispherical and the radius of curvature of the second exposed portions 
is appreciably larger than the radius of curvatureyof the first exposed 
portions. 

6. The drill bit of Claim 1 wherein the first base/portions and the second base 
portions are generally cylindrical and the diameter of the second base 
portions is larger than the diameter of the first base portions. 

7. The drill bit of Claim 6 wherein the diameter of the second base portions 
is larger than the diameter of the first base portions by^at le^^^^^3j^mT^ 

0 10 8. The drill bit of Claim 6 wherein the diameter of the first base portions is 

about 19mm. 

Ti 9. The drill bit of Claim 6 wherein the diameter of the second base portions 

/ 

fn is about 22mm. / 

r / 

p 10. The drill bit of Claim 6 wherein the diameter of the second base portions 

01 / 

FU 15 is about 1 5% larger than the diameter of the first base portions. 

11. The drill bit of Claim 6 wherein the area of the cross-section of the second 
base portions is at least abo^t 97 sq. mm. larger than the area of the cross- 
section of the first base portions. 

12. The drill bit of Claim 1 wherein the first and second base portions are that 
20 portion of the first and se/ond inserts that are gripped by the bit head and 

the first and second exposed portions are the remainder of the first and 
second inserts, the height of the second exposed portions along their insert 
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axis longer than the height of the first exposed portions along their insert 
axis. 

13. The drill bit of Claim 1 wherein the standoff of ihe second inserts is larger 
than the standoff of the first inserts. / / 

5 14. The drill bit of Claim 1 wherein the second profiles are different from the 

first profiles such that the superhard material on the second exposed 
r portions better resists failure than if the §uperhard material were on the 

"first exposed portions. 
^^sl5. The drill bit of Claim 1 wherein the |irst exposed portions are enhanced 
D 10 *\ with a superhard material. 

16. The drill bit of Claim 1 wherein the second exposed portions are enhanced 

*g by having a layer of the superhard material over at least a portion thereof. 

ff\ j 

frj 1 7. The drill bit of Claim 1 wherein the superhard material is comprised of 

G polycrystalline diamond. 

m 

fU 15 18. The drill bit of Claim 1 wherein the bit head has a periphery with a gage 

5 / 

row having at least some of the second inserts located therein. 

m 

1 9. The drill bit of Claim 1 8 wherein the gage row further comprises at least 


some of the first inserts. 


20. The drill bit of dainty 1 8 wherein the gage row only contains second 
20 inserts. 

21 . The drill bit of Claim 1 8 wherein some of the second inserts are located on 
the bit head radially inward of the gage row. 
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22. The drill bit of Claim 1 wherein the bit head defines a first plurality of first 
cavities in which the first plurality of first inserts are disposed, and a 

second plurality of second cavities in which the second plurality of second 

I 

inserts are disposed, the depth of the second cavities is greater than the 
5 depth of the first cavities so as to reduce tne likelihood of internal cracking 

of the bit head between bottom surfaced/corners of the first cavities and the 
second cavities. 

23. The drill bit of Claim 1 wherein th'e second profiles are different from the 
first profiles such that the second inserts better resist irregular side impact 

10 loading than the first inserts. / 

24. The drill bit of Claim L^herein the second profiles are different from the 

7 / 

first profiles such that & e second inserts generally penetrate the formation 
shallower than the first inserts during drilling. 

25. The drill bit of Claim 1 wherein the second profiles are different from the 
15 first profiles sucli that upon rotation of the bit during drilling, the second 

inserts advance across the formation with less resistance than the first 
inserts. 


-22- 



97-ST37 


26. A percussion drill bit for percussive drilling in a formation, comprising 

(a) a bit head for percussive impact against the formation; 

(b) at least a first plurality of first inserts and a second plur^rty'of second 
inserts extending from the bit head; 

(c) each of the first inserts having a first base ppraon mounted to the bit head 
and a first exposed portion^exlfending^6m the bit head, the first exposed 
portion generally having a radius'of curvature; 

(d) each of the second inserts having a second base portion mounted to the bit 
head and a second exposed portion extending from the bit head, each of 
the second exposed portions generally having a radius of curvature that is 
appreciably/larger than the radius of curvature of the first exposed portion, 
at leasfsome of the second exposed portions enhanced with a superhard 

Mttcriafc ^ 

27. The drill bit of Claim 26 wherein the first exp/sed portions are generally 
proportional to the second exposed portions/ 

28. The drill bit of Claim 26 wherein the firstyexposed portion is generally 
hemispherical. 

29. The drill bit of Claim 28 wherein the /econd exposed portion is generally 
hemispherical. 

30. The drill bit of Claim 26 wherein/the first base portion and the second base 
portion are generally cylindrical and the diameter of the second base 
portion is appreciably larger man the diameter of the first base portion. 
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The drill bit of Claim 30 wherein the diameter of the/econd base portion 
is larger than the diameter of the first base portioiyoy at least 
The drill bit of Claim 30 wherein the diameter qt the first base portion is 
about 19mm. 

The drill bit of Claim 30 wherein the diameter of the second base portion 
is about 22mm. 

The drill bit of Claim 30 wherein the diameter of the second base portion 

// 

is about 15% larger than the diameter o^the first base portion. 
The drill bit of Claim 30 wherein the area of the cross-section of the 
second base portion is at least about ^7 sq. mm. larger than the area of the 
cross-section of the first base portion. 

/ 

The drill bit of Claim 26 wherein the first and second base portions are 


j 

that portion of the first and second inserts that are gripped by the bit head 


and the first and second exposrea portions are the remainder of the first and 
second inserts, the height of the second exposed portions along their insert 


axis longer than the height^of the first exposed portions along their insert 

/ c 

The drill bit of Claim 26 wherein-the standoff of the second inserts is 
larger than the. standoff of the first inserts. 

The drill bit of Claim 26 wherein the radius of curvature of the second 

/ 

exposed portion is larger than the radius of curvature of the first exposed 


portions such that the superhard material on the second exposed portions 


-24- 




yy 


m 


97-ST37 


better resists failure than if the superhard material were opfthe first 
exposed portions. 

The drill bit of Claim 26 wherein the first exposed portion is enhanced^ 
with a superhard material. 

The drill bit of Claim 26 wherein the second exposed portion is enhanced 
by having a layer of the superhard material^ver at least a portion thereof. 

41 . The drill bit of Claim 26 wherein the supe/hard material is comprised of 
polycrystalline diamond. 

42. The drill bit of Claim 26 wherein the bit head has a periphery with a gage 
10 row having at least some of the second inserts located therein. 

43. The drill bit of Claim 42 wherein/the gage row further comprises at least 
some of the first inserts. 

44. The drill bit of Claim 42 wherein the gage row only contains second 

/ 

inserts. j 
15 45. The drill bit of Claim 42^wherein some of the second inserts are located on 

the bit head radially inward of the gage row. 

/ 

46. The drill bit of Claim^26 wherein the bit head defines a first plurality of 

» 

i 

first cavities in which the first plurality of first inserts are disposed, and a 
second plurality of second cavities in which the second plurality of second 
20 inserts are disposed, the depth of the second cavities is greater than the 

depth of the first cavities so as to reduce the likelihood of internal cracking 
of the bit^Zd between bottom surface corners of the first cavities and the 
second cavities. 

/ 
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The drill bit of Claim 26 wherein the radius of curvature of the second 
exposed portions is larger than the radius of curvature of the first exposed 
portions such that the second inserts better resist irregular side impact 
loading than the first inserts. 

The drill bit of Claim 26Avherein the radius of curvature of the second 
exposed portions is/fa/ger than the radius of curvature of the first exposed 
portions such that iSe^&cond inserts generally penetrate the formation 
shallower than tpe first inserts during drilling. 

The drill bit of Claim 26 wherein-tli^adius of curvature of the second 
exposed portions is largerthan the radius of curvature of the first exposed 

portions such thatupon rotation of the bit during drilling, the second 

/ 

inserts advance across the formation with less resistance than the first 
s 

. / 

inserts: 
/ 
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50. A percussion drill bit for percussn 


^fo rmation, comprising: 


(a) a bit head for percussive impact against the formation; 

(b) at least a first plurality of first inserts and a second plurality ^f^econd 
inserts extending from the bit head; 

(c) each of the first inserts^vmp a first bas£ po#i6n mounted to the bit head 
and a first*e!^^ the bit head, each of the first 
base portions being generally cylindrical with a diameter; 

(d) each of the second inserteiiaving a second base portion mounted to the bit 
head and a second^xposed portion extending from the bit head, each of 
the second base portions being generally being generally cylindrical with a 
diameter that is appreciably larger than the diameter of the first base 

5rtion, at least some of the second exposed portions enhanced with a 
rh a r d mater i al : 

5 1 . The drill bit of Claim 50 wherein the first exneJsed portions are generally 

proportional to the second exposed portions. 

/ 

52. The drill bit of Claim 50 wherein th£ first exposed portions are generally 
hemispherical. 

/ 

53. The drill bit of Claim 52'\vherein the second exposed portions are 


54. 


55. 


generally hemispherical. 

The drill bit^Claim 50 wherein the diameter of the second base portions 
is larger than the diameter of the first base portions bj^t-leas^atewt-S^mm. 
The drill bit of Claim 50 wherein the diameter of the first base portions is 
ab^ut 19mm. 
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The drill bit of Claim 54 wherein the diameter/f the second base portions 
is about 22mm. 

The drill bit of Claim 50 wherein the diamfeter of the second base portions 
is about 15% larger than the diameter ophe first base portions. 
The drill bit of Claim 50 wherein the area of the cross-section of the 
second base portions is at least abouf: 97 sq. mm. larger than the area of the 

cross-section of the first base portions. 

ft 

The drill bit of Claim 50 wherein the first and second base portions are 

that portion of the first and second inserts that are gripped by the bit head 

/' 

and the first and second exposed portions are the remainder of the first and 

,/ 

second inserts, the height of the second exposed portions along their insert 

/, 

axis longer than the height' of the first exposed portions along their insert 

axis. ; 

/' 

The drill bit of Claim 50 wherein the standoff of the second inserts is 
larger than the standoff of the first inserts. 

The drill bit of Claim 50 wherein the first exposed portions are enhanced 
with a superhard material. , 

The drill bit of Claim 50 wherein the second exposed portions are 

/ 

enhanced by having a layer of the superhard material over at least a 

/( 

s 

portion thereof. 

The drill bit of Claim 50 wherein the superhard material is polycrystalline 
diamond. 


/ 
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64. The drill bit of Claim 50 wherein the bit hea^has a periphery with a gage 
row having at least some of the second inserts located therein. 


65. The drill bit of Claim 64 wherein the gage row further comprises at least 
some of the first inserts. / 

66. The drill bit of Claim 64 wherein the gage row only contains second 

/ 

inserts. J 

67. The drill bit of Claim 64 wherein some of the second inserts are located on 
the bit head radially inward of the gage row. 

68. The drill bit of Claim 50 wh/rein the bit head defines a first plurality of 

first cavities in which the first plurality of first inserts are disposed, and a 

J 

second plurality of second cavities in which the second plurality of second 
inserts are disposed, the depth of the second cavities is greater than the 


depth of the first cavities so as to reduce the likelihood of internal cracking 
of the bit head between bottom surface corners of the first cavities and the 


second cavitie 
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